Purification and reconstitution of human P-glycoprotein.
Human Pgp from the vinblastine-resistant cell line, KB-V1, can be purified by sequential conventional chromatography on DEAE-sepharose CL-6B resin followed by a wheat germ agglutinin column. By including glycerol (osmolyte protectant) and lipid during the solubilization and chromatography procedures most of the biological activity of Pgp can be retained. The activity of Pgp in the detergent extract or in the concentrated column fractions is stable for at least 8-10 months when stored at -80 degrees. However, repeated cycles of freezing and thawing of fractions result in considerable loss of activity. We have purified Pgp from KB-C1 (a subclone of KB 3-1 that is resistant to 1 microgram/ml colchicine) by following the same protocol. When this method was used for purification of Pgp from MDR1-transfected NIH 3T3 transfectants (N3-V2400, grown in the presence of 2.4 micrograms/ml vinblastine), the protein was eluted with 0.1 M NaCl from the DEAE-Sepharose CL-6B column as usual. However, during WGA lectin chromatography, the protein was eluted with a lower concentration of sugar (0.1 M instead of 0.25 M NAG). This altered elution pattern appears to be due to a difference in the glycosylation of human Pgp in mouse NIH 3T3 cells. This is consistent with the observation that human Pgp expressed in NIH 3T3 cells migrates faster compared to the protein from KB-V1 cells on 8-10% acrylamide gel. Similarly, other workers have purified Chinese hamster Pgp either by a single-step chromatography on Reactive Red 120 agarose or by a combination of anion exchange and immunoaffinity chromatography (see the article by Senior et al. for the purification and properties of ATPase activity of Chinese hamster Pgp). The high level of drug-stimulated ATP hydrolysis by Pgp (Table I), like other ion-transporting ATPases, indicates that this is a high-capacity pump that can function as an effective multidrug transporter. This is further supported by the qualitative demonstration of ATP-dependent vinblastine transport in proteoliposomes reconstituted with pure Pgp (see Fig. 2). Thus, these experiments provide strong evidence that purified Pgp retains its activity and that it functions as an ATP-dependent drug transporter.